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Abstract of JP1 1332820 

PROBLEM TO BE SOLVED: To secure a larger 
quantity of incident light into an image pickup 
means while eliminating blurring of an image 
attributed to insufficient depth of focus in an 
objective optical system and achieve a 
processing of restoring the image for eliminating 
the blurring thereof accurately regardless of 
changes in positional relationship between a 
fluorescent endoscope and an object to be 
observed in the fluorescent endoscope. 
SOLUTION: A part 30 in vivo is irradiated with 
light L2' for measuring the wavelength range of 
fluorescent L3 generated when the part 30 is 
irradiated with excitation light L1 from illumination 
5ght irradiation system 13 and 14b for 
measurement to take output image signals St 
and S2 then generated of a fluorescent image 
pickup means 22 and a normal image pickup 
means 25 into an arithmetic means 23. A 
computation is performed by the arithmetic 
means 23 between both the image signals S2 
and S1 to determine a degradation function of the 
image. An image restoring processing is 
performed by the image processing means 23 for 
the image signal S1 indicating a fluorescent 
image outputted by the fluorescent image pickup 
means 22 when the fluorescent image is taken 
based on the degradation function. 
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*fffl»*¥l(OPSF (point spread function : 

t i-*W*« i 4 vvfixa* i *E*<z>»*rt««o 

[0 0 0 1] 
[0 0 0 2] 

K» A £ tLT±E»ffiT?R» L fcRB K J: 5 i& Sr*S4ft 

[0 0 0 3] — ££3fcJ: 9 P DD (Photodynamic Dia 

gnosis) i:**ixS3t*¥»»r^oi>ToW3B^a4r/j: 

J: SiiHt Sr**UT«»(fl$» 5ft* 

-Cfc5 0 *fcrc9PDD<a»J<DTI5ffi<>: IT, ±fc&&CD 

[0 0 0 4] r<&J;5ftSftfc*«Hfc, S^tSfcfto 

[0 0 0 5] 

I»W*s*a:UJ;5i:-r5«!IWl t 



(2) «pff 3 3 9 4 4 4 7 

4 

[0 0 0 6] j»^««<Olt*:S:iaoferta«<o«- 
M^ilt, Witf#^¥7- 1 1 9 8 9 3f|^ 

[0 0 0 7] U&>U ±aLfcii9*»:rt«f|5<0»fii^b 

[0 0 0 8] ±ia^>*Wf«cat*.r*tHBIAttj6«c, ^flc 
tik£foti{&zn& LtIM #«: Hi £: 

20 TW^COPSF (point spread function : ,&l> 
£ £r«2g Lfc (»S? 8-329549 %-&M) . 

[0009] rortfisiann PSF^ftW 

[0 0 10] L^L±iB<^rta«iC^t^T«, PSF^ 
30 CO^tMWct Lt, FJf^^^ftffi^^i6ffl^LT^V>/c 

[0 0 1 l ] *f95i-5»*»4:rt*ISi:OlHoj| 

40 So 

[0012] -tr."C*38Wtt, ±JB^J: 5*E»fflO^ 

[0013] 

50 miHtm^sstb, ^tm^mm^mmmMmmch^m 
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[0 0 14] ?5c*3±Eotl-«fflBaWftBRIt*i: LTWt, 

[0 0 15] f£0ffi&JlU:ffl^£#{fc|li£fc£ LT 

[0 0 16] **W©**rt»«l*C*5V^-Ctt-j» 

[0 0 17] f:f:U -ttt Sr2VM£#J«;i«riM-a*§ 
[0018] 

-eR»UfcwO«-«fflfl8W*lcj:s« (fffljft) a 

[0019] ^tz xmmw^m^ x v , attfewifc^ 

So 

[0020] Lfc^ot, 
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[0 0 2 1 ] *LT**W^J:S«*rtailWt, ffi^-T 

So 

[0 0 2 2] fc*3 % -«H!lW«©3K4rf4, 

p s FOtsr^tH*^ Lrfflv^fc«fciga«a^j:ora 

^bll«Clctt, *MLt, «ff»i:»5e-e#5PSFt 

«fcs#ffc*r*i-fca>i:. W«fWi-**-e*ftv^p S FJC 
*¥*«r^LyhAHi*H«4:*IR^M«L-C P S Fid J; 

[0 0 2 3] :wr=>^^ v-a ^(CJ: 9f|»[H]tt-r 

[0 0 2 4] -*\ />TXaS&»^§rfcV^«h&fi, JSM 

[0025] a**, K^^jisftikiaiaiaa^oi^T 

fi, Wxitfli^iift^^ttXte, 1984^11^ . Vol.J67- 
D NolO^, To plus EJ teSUfffr (1986^11^) Cf|L 

[0 0 2 6] 

40 *co»1B«rl¥»^|ftWi-*. Bill *^0^6D-oco^ 

[oo2 7] m^istizmv r<z>*3trt»«tt, ^J^t^ 

Wfe^iSo^jg^L 1 $:it5 SHGI/-fW»5)45 
(ae^JBlO^, Bfi*L 1 **#'T5*#U'>'X11*, 

lcro*3trta«ltt, Bj83fcL l<D*»SJc»U-c*«^ 
»-rsflBW*Wi3i:, BiB*:L.l(D3ttKJc«-UT45 0 ffi 
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[0 0 2 8] ±M<D7j — zj^ — /H4{:|j:, 
L 2 £^0££Rt}£^T^*U>XllK:^< ^ 

RSWftL2' ^ LTRJW£li:Tififtl/>Xlll;i#< 

2 v4 % y — 14b t*m%-£ftX\^ a ^fcZ(Dy 

[0029] y^/u?— 7fr4— ^unmm^^ibitzx 9 

mW)£tiX, ±iePP^^®7tL 1 ^rilii^-y: 6 Steffi 

So 

[0 0 3 0] ±!57>f H#>f Kl2tt, ^f*16co^§|5^W 
ASttS^tt^^n— yi7CO^P17BP^I(ClR^e>tt 

£ *U ^ ^ M*^'J fi*j-#7 1/ > X20/^g£s£ £ frlX V ^ 

[0031] tr— i^^y y^i9«, ^iz&coct e> Lt 

BUB*** h7>f/U*— 2U **«*«#fl:223&Sr (DW 
^ERSttri^o *3tffe«SHfe#a22 <h LT(iCCD« 

23£ N CRT«d»bttSM««*#gl:24i^J»«*ixr 
— tf— -k*X y 19£33iflL£:3teJ*. CC 
D#ffc«^^b*5ii#<ft««#a25^A*t-t-S. rco 
il««»ft#a25fc, ±KWfc»«»«23:fcJ;UWft* 
*#a24jC»|*SixTV^o 

[0032] jl^t, ±B5«fi8;o*^rt^«^fPffl{cov> 

xm.w-rz> 0 fe#i6eort»©iWBHfWft3o^«:, 

LI, BB«*L2fcS^tt:imifflRBM3tL 2' ^»Krffi 
moxMML. *fc«r^jBiB*L i*sflHltSixfc»-fr 

[0033] a*»s:«*rsK«citt, fiaw5tasi3^^c 
3ttL2fcRit*-a:sia(Efit»cia:£sn*p rb 

WftlKl 3^ h 6 *LfclB Wjtt L 2 ^ > XI 1 -Cifc 

ft Six, h#-f Kl2^A#t-T5o K12& 
61Lf:PML 2tt*05fej(|^6>U«- U ^»rfflM&30 

[0 0 3 4] »lWttffi30-CRltLfclHW3teL 2 CO— fflJtt 

tr-A^^y y^wsraiBLr, a»«Miwft*a25^A 

£hT5 0 »»UVX20(CJ;o-CBEBW*L 2 
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J: 5»W«te30(Oii#«^ffl»lfe*«^«25±^tt«fe 

*#«24KlA2>*ft, ±Ea*«3ftSWifc**#ai24^* 
[0 0 3 5] ft*D^l^yX20^ fcT— A^Xy iy ^19i: 

copflicte. ^S«9 26j&H»ttfe;h/C^*. sUiBtWLfc 
iifflrteoJRflfc, ft^tcte, r<D«raER0 26#W£Hln 
S£T*f£«9i££n, »^^>-X206o^^^^te^:^tt 
10 3 0 

[0 0 3 6] ««i-*HE^tt, Ebifi 

^r-C, BjB*«io^6**6ixfcBjB*L 
^xii-e^ftsn, ^ ki2ka*H-*. h 

#>f Kl2*HB*LfcBfi«L 1 tt*Ojt»^btm*L, 
»»f»ffi:30Srfl8lt-f 5„ 

[0037] »Wf«ffi30^Bje* L 1 d«BH»SnS4:, 

#^mi30{wP^l|X^tLT^5^§ti^®^IIje^:L 1 
20 JCJ: U'BjSStfCat^L 3«r*i-S„ r(O^^L3co- 
WW:, t'-i^x^y ^^19-CKWLT»3feifc!(Mfc*a22 

L 3 ^ J: 5^»rm5:30<D*^«^^^«»^^a22±^ 
ttifcSix, ro**4fc*s»3fe«»<ft#a22^J;oT»« 

Jfc*5, ^BrSPffi30-CR»LT*3t«tR«^a22 
CW^lig*L 1 tt, BS2*^7^ hyj/\'#<-2l[cJ: 

[0 0 3 8] »jt**«l#»223ftSHl*-r<5iiflft«#S 1 

30 ^a24JC**Six5o ffirlE*«Stt«?K«ffliai«?PttS: 

[0 0 3 9] **5, ^±RWLfcS3t«©»«, 

«»ft»3tL 3^ j; 9#<»*|ftj»^a22^A 
»-rSJ:5^, ^T^ i 9 26(l^^^i: ^tL6 0 :©J: 

«R*i««* s fiTi--6o-C, ®fl^^^a24(r^$H5 

40 [0040] i&itmm&^m2&mjj-tz>mi&m^s 1 
wn«*Qfaasa23^tA^'*n, ^^^1^^x200 

itwwcii, ftizm^i^tcM* coy 4 

[0 0 4 1 ] ^T. rcoJ: 5 5 "^s v^*$>5ig 

MI^ (x, y) ratr, Hffc^*5Jt-6»SfW*aE« 
(x' , y ' ) o^tr^ar, i^©^^ f 

(x, y) . *^*YtiBifc«rg (x, y) -C**?ti, 
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(x ' , y ' ) d x 1 d y ' + n (x, y) 

tmmztiZo ::t*h (x, y , x '. ( y » ) wmt 
in ft, n ( x> y ) «y>rx-efcSo /^xasftv^ 

# , f(x',y')=5(x'-a, y'-tf) 
*>*nSjS*«0*{fc:LfcBf<fctth (x, y, a, 0) 
-C*>5o Lta J ot, h (x, y, a, 0) tt, UjCHflfe 

J^&ofeM (a, 3) Mi^PSF (jftl>5a*9BB 
ft) T^5 0 

10 0 4 2) &(n£itLtzmK Yfmmttk^x, * 

g (x, y ) = J J h (x — x ' , y — y ' ) f 

(x * , y ' ) d x ' d y ' + n (x, y) 

ttztz.Zhy&ZhWT* (convolution ) -T?&t>£tlZ> 0 

[0 0 4 3] rrt, Z>fX^«iT-f5t©f:t5 

t. ±*«: 

g (x, y) = J J h (x -x * , y-y' ) f 

( x ' , y ' ) dx' d y' 

G (u, v) =H (u, v) F (u, v) 

tt£Z> 0 F (u, v) , G (u, v) N H (u, v) fit 

t-avPttf (x, y) , g (x, y) , h (x, y) CD 

y-v^mmzm^o h < u , v) umtf ( x , 
y) ^«ftg (x, y ) t^tfc-rs^^A^eii 

[0 0 4 4] -^rr% G (u, v) /H (u, v) cDi£ 
^(d^5o Z<DZbfrbl/H (u, v) teig:7>f/i^ 

[0045] mmvttkm&&ftit&<DWlMg&s 1 ' n 
li, ttmttffia** ft S ixft v <b JLJt-< 5 r £ J: 

[0 0 4 6] ^tz^^mmmm^^^x, ittttt s 1 
^m^m^m^m^m^n, k«e<b»<s*a*¥ 

[0 0 4 7] »fftSftfcWfcfc#'5ra*£ 

^a»ttJc«t|g]tt«aS:*tT*-arrt J:v^„ -^coj;5 

[0 0 4 8] ±IE*YtBB*h (x, y> x' , 

y' ) T^5^l^yX20(DPSF^*fe6^o^t 
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4 Kl2(dA»r6o 7*f h^-r Kl2^e«k L Lfcft»j^BS 

[0049] &mmzzQXKMLtz$mmmwftL 2 1 
10 <D-n&t*-M.xyy y?i9&mm^x, mmtvm^ 

•*a25±fc»(k4tL, rotfM1fe^iltt«kj|Hfe¥S25 

i^J:or«^^fL5 0 iifl!ffft»|ft#a25dSHiA-rsiiMft 

S 2 ^U^*QfS^B23tCA^$^5o 

[0050] ft^o, tfiyffi^zrtiL 2 • ^ctsw-ay^*: 

a#«»»*ik25lcJ;o-c»lfc+*KI»ctt, FT3EttD26 

[0051] ^Kfi9 26»S%1fe*Kfei«&nHR 

20 CMattli:^^ S*lfc»ift#*22^J:S«-a!l4fto« 
*3&sft*ix5o r t>. ^Bfffflffl:30ic:ttWfflijfflfiaw 

*L2' «SRBIt*n, »«SSfi:30-CS*tUfcW-fflfflflaW 

tf*JfflBHW*L 2 ' ^«t§»Wfffl5ffi30Otf»J«i?5SS3tft 
««*«22±ptt«*ix, r^W-»J«3ftss*««Mft^a 
22^«tottR«*tLSo r.<Oi:#*3t«»«ft*«22*sm 
M6Mftla^SH, W««!fa3Sa23^A**tL5o 
[0 0 5 2] ft*3*««C*5V^-Ctt, *ilC0*f«l 1x^X20 
30 -C^^ S *Lfcfe*39ftttttfe¥ft25:iS i V*5t«»«* 
^22tcJ:oT«^^n^O-C% Filftif 2 

5 1 4:Wt, ItMc^DWi^t^co^^otl^o 
[0 0 5 3] ®^S^fi23(L a±C0J: 9tr LTA^ 

n^7A(cS<5V>T, (x, y) m<D&1kM&h 

(x, y, x J , y' ) ^SI^i-^ 0 Hffe^3®3ig23 

roi 5^U-c**fc^fc:IH*h (x, y , x ' , 

40 [0 0 5 4] «±0^kB8»h (x, y, x > , y' ) 

M««rjE»^KIfcLfe^bl»*h (x, y, x J , 

y' ) ^rfflv^r, ffi«?TiE»/«c«[Hia«kSSrtTft 5 r <t 

[0 0 5 5] -jKltoftfiS^f&^ICjo^rii, mftt&Z: 
50 *^*^rTK*<Z>II6V^*>Sttf(tf+jS*««5L, W^fi! 
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[0 0 5 6] «St8W^ &Vr 
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[0 0 5 7] L^U:t\ ±i£Lfcffl<9l&ft^£«i 
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#StSi9KK rtt>pT«B^ft* 0 
[0 0 5 8] £A±KW LfcSafcJKMltt, iiflfflfcttfftffl ^ 

*<ft»«*a22^ J: o r iwfc-r 3 £ ? tr«* $ t <o 

[0 0 5 9] L^L^P^(c4oV^-C^rtb(CPIbi :£ , ii 
[0 0 6 0] -tcoJ:5(c:i-S4i^«, WSBLfcii!9, W- 

^22, mft&mte^m5<D&mt>wfciB^'S 1 , S2c 

l^lto^Ktv^ A^W^rcoffljE^]®^, 
t (/u^ - 7^- -r— X/u) tciE***r*5#, r 
v\> 

[0 0 6 1 ] S ?)lu*»IH^*rtfi«H*5^ttt, » 

**** ^ii^&g^ffi fc £*;{fej&tt/& ir#ffl U7t ± 
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